TITLE OF THE INVENTION 

IMAGE OBSERVATION APPARATUS 
BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to an image observa- 
tion apparatus for observing an image which a user observes 
by looking in through an ocular window (or eyepiece window) 
with the apparatus being held by a hand of the user or being 
fitted to a head of the user. 
DESCRIPTION OF THE RELATED ARTS 

As this type of image observation apparatus, there 
has been conventionally proposed an image observation 
apparatus which has an image forming apparatus such as a 
camera or a computer graphic device, and an image observation 
apparatus body that is used in connection with the image 
forming apparatus. By constructing the image observation 
apparatus, in which the camera is used as the image forming 
apparatus, so that the camera is mounted on an image-taking 
direction controller which controls its image-taking direction 
of the image forming apparatus responsive to the posture (i.e. 
position and direction) of the image observation apparatus 
body, or by constructing the image observation apparatus, in 
which the computer graphic device is used as the image forming 
apparatus, so that its image data are processed or controlled 
responsive to the posture (i.e. position and direction) of the 
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image observation apparatus body, the direction or orientation 
of the image can be changed in response to the movement of the 
user's head. With the system of image observation apparatus, 
the user can obtain a feeling as if the user himself or 
herself is present in the image while observing the image. 

In order to realize the above function of the image 
observation apparatus, posture detecting means such as a 
position detecting sensor or an angular velocity detecting 
sensor, for detecting the position or direction of the user's 
head may be installed in the image observation apparatus body, 
and at the same time control means for controlling the image 
forming apparatus in response to the detecting signal 
transmitted from the posture detecting means may be installed 
on the side of the image observation apparatus body or on the 
image forming apparatus. 

However, the present applicant finds out the 
following points. That is, the image observation apparatus 
body with the above mechanism generates or emits the detecting 
signal even when the user is going to observe a particular 
image with the image observation apparatus body in his or her 
hand, or even when the user is going to stop or terminate 
observing the particular image and to put the image observa- 
tion apparatus body away from his or her eyes. Therefore, 
under these situations, the image is unnecessarily changed in 
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response to the movement of the image observation apparatus 
body . 

According to the above image observation apparatus, 
the image-taking direction is changed rapidly, so that there 
5 is a possibility that the durability of the image-taking 

direction controller may be impaired. Also, in case that a 
computer is used as the image forming apparatus, errors may 
be accumulated one after another as operation process is 
carried out many times. As a result thereof, there may arise 

10 a possibility of malfunction that the direction of image is 

not aligned with the direction of the user's head to which the 
image observation apparatus body is fitted, at time of resump- 
tion of observation. 

Also, as this type of image observation apparatus, 

15 there has been conventionally proposed an image observation 

apparatus which has an image forming apparatus such as a 
camera or a computer graphic device, and an image observation 
apparatus body that is used in connection with the image 
forming apparatus, in which the image can be controlled by 

2 0 remotely operating the image forming apparatus from the side 

of the image observation apparatus body. For example, in case 
that a camera is used as the image forming apparatus, the 
camera is so constructed that the image-taking direction of 
the camera as well as the focal length and focal point of the 

2 5 photographing lens are adjustable so as to be able to control 
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them remotely from the side of the image observation apparatus 
body. Alternatively, in case that a computer graphic device 
is used as the image forming apparatus, the computer graphic 
device is constructed so as to be able to control the 
operation process of image data from the side of the image 
observation apparatus body. 

However, the present applicant finds out the 
following points. That is, according to the mechanism of the 
image observation apparatus, in case that the image condition 
remains the same as the image condition at time of the end of 
observation when the user restarts observation after the user 
stops the observation, and, for example, in case that the user 
tries to pursuit an object moving about on a wide area for 
monitoring the object by remotely controlling the image-taking 
direction of the camera as well as the focal length of the 
photographing lens, the user can not recognize the position 
and direction of the image if the image-taking direction (i.e. 
photographing direction) of the camera is not kept constant 
or stationary at time of resumption of observation. Also, 
under such a situation, if the focal length of the photograph- 
ing lens is on the telephoto side, and if the angle of 
visibility is narrow, it would be difficult to correctly catch 
the image of the subject. 

Such problems are caused by the fact that the image- 
taking direction of the camera as well as the focal length of 
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the photographing lens are not kept constant at time of 
termination of observation so that the user can not immediate- 
ly understand the condition of the image when the user resumes 
observation. Also, in case that a computer is used as the 
5 image forming apparatus, and in case that the image state is 

not kept constant at time of restarting observation, there 
would arise a similar problem that the user can not recognize 
the condition of the image at once. 

Further, the present applicant also finds out the 
10 following points. That is, in case that the image observation 

apparatus body is equipped with an operational part for the 
user to remotely operate the image forming apparatus, any 
slight movement of the image observation apparatus body during 
operation of the operational part by the user is detected by 
15 posture detecting means. As a result, the image forming 

apparatus is unintentionally controlled against the intention 
of the user. That is, there is a possibility that the image 
under observation may swing, flutter or move along with 
movement of the user's hand during operation or handling of 
20 the image observation apparatus body. 

SUMMARY OF THE INVENTION 

A primary object of the present invention is to 
provide an image observation apparatus which is easy to use. 

Accordingly, it is an object of the present 
2 5 invention to provide an image observation apparatus in which 
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the image is prevented from changing or moving carelessly or 
unintentionally when the user operates or handles the main 
body of the image observation apparatus manually. 

It is another object of the present invention to 
5 provide an image observation apparatus in which the image is 

prevented from being changed or moved when the user does not 
observe the image, even if the image observation apparatus 
body is moved. 

It is still another object of the present invention 

10 to provide an image observation apparatus in which the image 

that is formed on the side of the image forming apparatus is 
remotely controlled by the image observation apparatus body, 
and in which the problem that the user can not understand the 
image condition at time of restarting observation is resolved. 

15 In accomplishing these and other objects of the 

present invention, according to a first aspect thereof, there 
is provided an image observation apparatus comprising: a main 
body which has an image display device; an operational member 
which is provided on the main body and which is operated 

2 0 manually in order to give an instruction to the image 

observation apparatus; a detector for detecting a posture of 
the main body; and a controller for controlling an image which 
is displayed on the image display device in response to a 
signal which is output from the detector, wherein the 

25 controller stops controlling the image which is displayed on 
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the image display device when the operational member is 
operated . 

According to the mechanism, the image being 
displayed on the image display device is not controlled by the 
5 controller while the user operates the operational member. 

That is, even if the main body is moved, swung or fluttered 
while the user handles or operates the operational member 
manually, the image displayed on the image display device is 
not moved, swung, fluttered or blurred. Therefore, the image 
10 displayed thereon is surely prevented from changing carelessly 

or unintentionally when the user operates or handles the main 
body, having the operational member, of the image observation 
apparatus . 

In the mechanism, the image observation apparatus 
15 may further comprise an image forming device such as a camera, 

a computer graphic device, etc. which forms the image which 
is displayed on the image display device. In case that the 
image forming device is the camera, the controller may control 
the image which is displayed thereon by controlling a posture 
2 0 of the camera. 

In the mechanism, the controller may control the 
image which is displayed on the image display device by 
operating image data which are output from the image forming 
device . 
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In the mechanism, the operational member may be a 
member for adjusting at least one of the posture, a focal 
length and a focus of the camera. 

In accomplishing these and other objects of the 
5 present invention, according to a second aspect thereof, there 

is provided an image observation apparatus comprising: a main 
body which has an image display device; a first detector which 
is provided in the main body and which detects that a user 
observes an image being displayed on the image display device; 

10 a second detector which detects a posture of the main body; 

a controller which controls the image being displayed on the 
image display device in response to a signal which is output 
from the second detector; wherein the controller stops 
controlling the image being displayed on the image display 

15 device when the first detector detects that the user does not 

observe the image being displayed on the image display device. 

According to the mechanism, the controller controls 
the image which is displayed on the image display device, only 
if the first detector detects the condition or state in which 

2 0 the user observes the image being displayed on the image 

display device. In other words, the image is not changed if 
the user does not observe the image which is displayed on the 
image display device. Therefore, the image on the image 
display device is prevented from being changed while the user 
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does not observe the image thereon, even if the main body of 
the image observation apparatus is moved. 

In the mechanism, the image observation apparatus 
may further comprise an instruction device for allowing and 
5 prohibiting a control of the image by the controller, wherein 

the controller controls the image being displayed on the image 
display device, only when the first detector detects that the 
user observes the image on the image display device and only 
when the control of the image by the controller is allowed by 

10 the instruction device. With the mechanism, whether the 

control of the image displayed on the image display device is 
carried out by the controller or not can be decided by the 
user's intention. Therefore, the user can intentionally stop 
the change of the image on the image display device, if 

15 necessary. 

In the mechanism, it is preferable that the first 
detector detects whether the user observes the image on the 
image display device or not before the control of the image 
by the controller is allowed by the instruction device. With 

2 0 the mechanism, the image which is displayed on the image 

display device is surely prevented from changing, when the 
instruction device is merely handled or operated. That is, 
it is possible to prevent the image on the image display 
device from changing while the user is not ready for observing 

2 5 the image thereon after operating the instruction device. 
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In the mechanism, it is preferable that when the 
first detector detects that the user does not observe the 
image on the image display device, first, the instruction 
device allows the control of the image by the controller, 
next, the first detector detects that the user observes the 
image on the image display device, and next, the controller 
starts to control the image on the image display device after 
a predetermined time lapses. The predetermined time is, for 
example, set to 1 or 2 seconds. With the predetermined time 
lag, even if the user operates the instruction device before 
the user's eyes are approached to the main body, the control- 
ler does not control the image on the image display device 
before the user is ready for the observation of the image 
thereon. 

In the mechanism, the image observation apparatus 
may further comprise a camera which forms the image which is 
displayed on the image display device, wherein the controller 
controls the image which is displayed on the image display 
device by controlling a posture of the camera. 

In the mechanism, the image observation apparatus 
may further comprise an operational member which is a member 
for adjusting at least one of the posture, a focal length and 
a focus of the camera. 

In the mechanism, the image observation apparatus 
may further comprising an image generating device, including 
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the camera, a computer graphic device, etc., which generates 
the image being displayed on the image display device, wherein 
the controller controls the image which is displayed on the 
image display device by operating image data which are output 
from the image generating device. 

In accomplishing these and other objects of the 
present invention, according to a third aspect thereof, there 
is provided an image observation apparatus comprising a main 
body which has an image display device; a controller for 
controlling the image observation apparatus; and a first 
detector for detecting that a user stops observing an image 
which is displayed on the image display device, wherein the 
controller sets at least one setting condition of the image 
observation apparatus to a predetermined condition when the 
15 first detector detects that the user stops observing the 

image. 

In the mechanism, the image observation apparatus 
may further comprise a camera which forms the image being 
displayed on the image display device, wherein the predeter- 

2 0 mined condition includes at least one of a condition for a 

posture of the camera, a condition for a focal length thereof, 
and a condition for a focus thereof. With the mechanism, 
because at least one of the condition for the posture of the 
camera, the condition for the focal length thereof, and the 

25 condition for the focus thereof is constant, the user's 
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confusion at time of starting the next observation is reduced 
or lessened. Alternatively, if all of the above conditions 
are constant, the user's confusion at time of starting the 
next observation is more effectively reduced or lessened. 

In the mechanism, it is preferable that the image 
observation apparatus further comprises a rest on which the 
main body is put, wherein the first detector detects whether 
the main body is put on the rest or not. With the mechanism, 
when the user puts the main body on the rest and when the 
first detector detects that the main body is put on the rest 
after finishing the observation of the image which is 
displayed on the image display device, the various conditions 
of the image observation apparatus are initialized. There- 
fore, when the user takes up the main body by hand for 
15 restarting to observe the image which is displayed on the 

image display device, the user can always restart observing 
the image which is produced or generated on the basis of 
constant conditions thus initialized. 

In the mechanism, the main body may comprise an 
operational member for controlling the camera. With the 
mechanism, the user can operate the camera at hand. 

In the mechanism, the image observation apparatus 
may comprise a second detector for detecting a posture of the 
main body, wherein the controller controls the image being 
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displayed on the image display device, based upon a detecting 
signal which is output from the second detector. 

In the mechanism, it is preferable that the 
controller resets a parameter, for controlling a display of 
the image being displayed on the image display device on a 
basis of the detecting signal from the second detector, into 
a predetermined value, when the first detector detects that 
the user stops observing the image. 

According to the mechanism, the user's confusion at 
time of starting the next observation is reduced or lessened 
with the same reason described above. 
BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the present 
invention will become clear from the following description 
15 taken in conjunction with the preferred embodiments thereof 

with reference to the accompanying drawings, in which: 

Fig. 1 is a perspective view showing an appearance 
of an image observation apparatus body according to a first 
embodiment of the present invention; 

Fig. 2 is a perspective view showing a rest block 
or resting device for placing thereon the image observation 
apparatus body of Fig. 1 when the image observation apparatus 

body is not used; 

Fig. 3 is a block diagram showing a control system 
for an image observation apparatus in which a camera is used 
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as an image forming apparatus which is connected to the image 
observation apparatus body of Fig. 1; 

Fig- 4 is a block diagram showing a control system 
for an image observation apparatus in which a computer is used 
as an image forming apparatus which is connected to the image 
observation apparatus body of Fig. 1; 

Fig. 5 is a flow chart showing a first control 
method of the image observation apparatus according to the 

first embodiment; 

Fig. 6 is a flow chart showing a second control 
method of the image observation apparatus according to the 

first embodiment; 

Fig. 7 is a flow chart showing a third control 
method of the image observation apparatus according to the 

15 first embodiment; 

Fig. 8 is a block diagram showing a control system 
for an image observation apparatus which has an image forming 
apparatus having a camera, a rest block which is connected to 
the image forming apparatus, and an image observation 
apparatus body which is connected to the rest block, according 
to a second embodiment; 

Fig. 9 is a block diagram showing a control system 
for an image observation apparatus which has an image forming 
apparatus having a computer, a rest block which is connected 
to the image forming apparatus, and an image observation 
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apparatus body which is connected to the rest block, according 
to the second embodiment; 

Fig. 10 is a flow chart showing a control method of 
the image observation apparatus according to the second 

5 embodiment ; 

Fig. 11 is a block diagram showing a control system 
for an image observation apparatus which has an image forming 
apparatus having a camera and an image observation apparatus 
body which is connected to the image forming apparatus, 
10 according to a third embodiment; 

Fig. 12 is a block diagram showing a control system 
for an image observation apparatus which has an image forming 
apparatus having a computer and an image observation apparatus 
body which is connected to the image forming apparatus, 
15 according to the third embodiment; and 

Fig. 13 is a flow chart showing a control method of 
the image observation apparatus according to the third 
embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Before the description of the present invention 
proceeds, it is to be noted that like or corresponding parts 
are designated by like reference numerals throughout the 
accompanying drawings. 
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Referring to Figs. 1 through 13, a description is 
made below on image observation apparatuses according to a 
first, second, and third embodiment of the present invention. 

First, referring to Figs. 1 through 7, the descrip- 
tion is made below on the image observation apparatus 
according to the first embodiment. 

The image observation apparatus is so constructed 
that a camera as a part of an image forming apparatus is 
connected to an image observation apparatus body, where the 
camera is attached to an image-taking direction controller for 
adjusting the image-taking direction thereof or the direction 
in which the photo is taken. 

Fig. 1 is a perspective view showing an appearance 
of this image observation apparatus body 1. The image 
observation apparatus body 1 comprises an ocular part 10 and 
an operation part 20, each of which is formed into a generally 
rectangular solid shape. The image observation apparatus body 
1 is formed into a generally T shape in its side view. In an 
ocular surface 10a of the ocular part 10, a pair of ocular 
windows 12 and 13 are formed in correspondence to the user's 
left and right eyes, respectively, so as to allow the user to 
observe an image display part shown in Figs. 3 and 4 , which 
is provided in the ocular part 10, through a glass plate 11 
fixed to the ocular windows 12 and 13. 
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A left audio output section 14 is provided on the 
left side of the left ocular window 12, while a right audio 
output section 15 is provided on the right side of the right 
ocular window 13. Also, a sensing window 16 for detecting 
that the user is looking in through the ocular windows 12 and 
13 is provided between the two ocular windows 12, 13. -ThaUKS? 
-^thlte^Sing window 16, when the user's forehead gets closer 
^thereto with a specified distance therebetween, a sensor 
provided inside the image observation apparatus body 1 detects 
the fact. The reference numeral 18 indicates an lighting 
window which is provided in a top surface 10b of the ocular 
part 10. 

On an operational surface 20a of the operation part 
20 are formed a pair of recesses 22 extending from both right 
and left ends toward the center generally on a mid-height 
position of the image observation apparatus body 1. The 
recesses 2 2 allows the user to hold the image observation 
apparatus body 1 by fitting the thumbs of both hands of the 
user onto these recesses 2 2 and by applying the rest of the 
fingers to the rear of the operation part 20. The operational 
surface 20a has a variety of functional buttons arranged 
thereon. A reference numeral 2 3 denotes a linkage changeover 
switch for selecting whether or not the image-taking direction 
of the camera is changed in linkage with changes in posture 
of the image observation apparatus body 1; 24 denotes a zoom- 
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in button for zooming in an image; and 25 denotes a zoom-out 
button for zooming out the image. A reference numeral 26 
denotes an image-direction changing button which is used for 
manually changing the direction of the image; 27 denotes a 
pair of manual focusing buttons for manually focusing the 
image; 28 denotes a focus ing-mode changeover switch for 
changing over between an auto-focusing mode and a manual 
focusing mode; and 29 denotes memory buttons for memorizing 
several parameters concerning image display (e.g. image-taking 
direction of the camera, focal length and focused state of the 
lens) . 

Although Fig. 1 shows an example in which the 
linkage changeover switch 23 is provided, the image observa- 
tion apparatus body may alternatively be arranged so that the 
image direction is basically linked with the posture of the 
image observation apparatus body 1, without providing the 
switch 2 3 . 

Fig. 2 is a perspective view showing a rest block 
or resting device 3 for placing thereon the image observation 
apparatus body 1 when the apparatus body 1 is not used for 
observation. This rest block 3 comprises a rest part 30, 
which is formed into a generally V shape in its side view, for 
resting the image observation apparatus body 1 on the sloping 
surface thereof, and an operation part 40 which is formed on 
the fore side (front side) of the rest part 30. The rest part 
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30 is so arranged that when the image observation apparatus 
body 1 is rested thereon, the rear surface of the ocular part 
10 (a surface opposite to the ocular surface 10a shown in Fig. 
1) of the image observation apparatus body 1 comes into 
contact with a sloping surface 31 of the rest block 3. Also, 
on this sloping surface 31, is provided a rest sensing switch 
3 2 for detecting that the image observation apparatus body 1 
is rested or situated on the rest block 3. This switch 32 is 
normally projected from the sloping surface 31 of the rest 
block 3 with its contact being off, whereas the contact is 
turned on when the rest sensing switch 32 is pushed in the 

sloping surface 31. 

A power supply for supplying electric power to the 
image observation apparatus body 1 is housed inside this rest 
block 3, and a power supply switch 41 is provided on the 
operation part 40. Also on this operation part 40, there are 
arranged a sound volume dial 42 for adjusting the output sound 
volume of the audio output sections 14, 15 of the image 
observation apparatus body 1, an initial-setting registration 
switch 43 for setting various parameters such as an image- 
taking direction of the camera and a focal length of the 
photographing lens, an initial-setting call-out switch 44 for 
retrieving the various parameters registered as initial 
settings, and other various kinds of operation switches. 





- 20 - 



Ct 



10 



15 



20 



25 



In addL&tn 

Dy the ttt^. on the central portion of the operation 
part 40 is formed a recess 45 for allowing the cord of the 
image observation apparatus body 1 to pass therethrough when 
the image observation apparatus body 1 is placed on the rest 
block 3. In this way, the power supply and the various kinds 
of operation switches are provided in the rest block 3, with 
the construction of which the image observation apparatus body 
1, held by the user's hand for its operation, is reduced in 

size and weight. 

Fig. 3 is a block diagram showing the control system 
of the image observation apparatus. The image observation 
apparatus body 1 and the image forming apparatus 2 having the 
camera 204 are equipped with signal transmitters 101, 201 and 
signal receivers 102, 2 02, respectively, for transmission and 
reception of signals therebetween. An operation unit 103 is 
connected to the signal transmitter 101 of the image observa- 
tion apparatus body 1, and an eye access detector 104 and a 
posture detector 105 are connected to the operation unit 103. 
The posture detector 105 functions to detect the posture 
(position and direction) , of the image observation apparatus 
body 1, which changes as the user's head moves with the eye 
access state in which the user's eyes approach the sensing 
window 16 thereof. The posture detector 105 has a position 
sensor, an angular velocity sensor, or the like. Also, to the 
signal receiver 102 of the image observation apparatus body 
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1 is connected an image display part 106 that allows the user 
to observe the image through the ocular windows 12, 13. 

An image-taking direction controller 203 and the 
camera 204 are connected between the signal receiver 202 and 
5 the signal transmitter 201 of the image forming apparatus 2. 

A signal of the position and direction of the image observa- 
tion apparatus body 1, the signal having been processed by the 
operation unit 103 of the image observation apparatus body 1, 
is transmitted from the signal transmitter 101 of the image 
L0 observation apparatus body 1 to the image-taking direction 

controller 203 via the signal receiver 202 of the image 
forming apparatus 2 , so that the image-taking direction of the 
camera 204 is controlled by the controller 203. Also, the 
image that is being taken by the camera 2 04 is transmitted 
15 from the signal transmitter 201 of the image forming apparatus 

2 via the signal receiver 102 of the image observation 
apparatus body 1 to the image display part 106 where the image 
displayed is observed by the user through the ocular windows 
12, 13. 

20 Alternatively, the image observation apparatus body 

1 may be connected to the image forming apparatus 2a having 
a computer graphic device, instead of having the camera, as 
shown in Fig. 4. As shown in the figure, the image forming 
apparatus 2a comprises a signal transmitter 211, a signal 

25 receiver 212 and a computer 213. The image observation 
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apparatus body 1 has the same construction as that of the 
image observation apparatus body shown in Fig. 3; therefore, 
the description of its details is omitted. 

In the construction of Fig. 4, a detection signal 
5 of the position and direction of the image observation 

apparatus body 1 is transmitted to the image forming apparatus 
2a so that the image is changed by the computer 213, as 
required, in compliance with the signal, while the image is 
displayed by the image display part 106 of the image observa- 

10 tion apparatus body 1 . 

Next, the method to control the image observation 
apparatus is described below with reference to the flow charts 

of Figs. 5, 6 and 7. 

Fig. 5 illustrates a first control method. This 
15 first control method applies to a case in which the image 

observation apparatus body 1 is not equipped with the linkage 
changeover switch 2 3 for changing the on/off state of the 
linkage between the posture of the image observation apparatus 
body 1 and the image direction of the image forming apparatus. 

First, at step #11, it is decided whether or not the 
user approaches his/her eyes to the ocular windows 12 and 13. 
If the user approaches his/her eyes to the ocular windows 12 
and 13, the program goes to step #12 in which it starts 
linking between a change in the posture of the image observa- 
tion apparatus body 1 and a change in the image direction -a 
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ctartctfr. That is, the image direction is not changed unless 
the user approaches his/her eyes to the ocular windows 12 and 
13. Therefore, the image-taking direction of the camera is 
not changed, or the computer does not perform the processing 
5 of image data, until the user approaches his/her eyes to the 

ocular windows 12 and 13, even if the image observation 
apparatus body 1 is moved. 

Once the linking operation is started, it is 
subsequently decided at step #13 whether or not the user still 
approaches his/her eyes to the ocular windows 12 and 13. As 
far as the user approaches his/her eyes to the ocular windows 
12 and 13, the linkage operation is continuously performed. 
However, if it is not detected that the user approaches 
his/her eyes to the ocular windows 12 and 13, the linkage 
between the change in the posture of the image observation 
apparatus body 1 and the changeover of the image is canceled 
at step #14. In other words, the image observation apparatus 
1 is so arranged that the image is not changed over unneces- 
sarily, for example when the apparatus body 1 is placed on the 
rest block 3 after the user finishes the observation of the 



10 



15 



20 



25 



image . 

As explained above, with the above constitution or 
mechanism, unless the user approaches his/her eyes to the 
ocular windows 12 and 13, it does not link between the posture 
of the image observation apparatus body 1 and the image, so 
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that the image is not changed unnecessarily. As a result, the 
possibility that the durability of the image-taking direction 
controller may be impaired is eliminated in the case where the 
camera 2 04 is used as the image forming apparatus 2, or the 
occurrence of such a problem as a misalignment between the 
direction of the image and the direction of the user's head 
due to a cumulative error in arithmetic operation is prevented 
in the case where the computer 213 is used as the image 

forming apparatus 2a. 

Fig. 6 is a flow chart showing a second control 
method. This control method applies to the case where the 
image observation apparatus body 1 is equipped with the 
linkage changeover switch 2 3 as shown in Fig. 1. 

According to the method, first, at step #21, it is 
15 decided whether or not the user approaches his/her eyes to the 

ocular windows 12 and 13. If the user approaches his/her eyes 
to the ocular windows 12 and 13, it is decided at step #22 
whether or not the linkage changeover switch 23 has been 
turned on. Then, only' if the state in which the user 
approaches his/her eyes to the ocular windows 12 and 13, and 
the on-state of the linkage changeover switch 23 have been 
confirmed in this order, it starts linking between a change 
in the posture of the image observation apparatus body 1 and 
a change in the image direction at step #2 3. In this method, 
the linkage changeover switch 23 can not be turned on, even 
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if operated, before the user approaches his/her eyes to the 
ocular windows 12 and 13. Therefore, even if the linkage 
changeover switch 2 3 is operated before the eye access state, 
it does not start linking therebetween. In this case, 
therefore, the linkage changeover switch 2 3 needs to be 
operated once again so as to be turned on. As a result, the 
image is not changed by any motion or movement of the image 
observation apparatus body 1, during a period from time when 
the user holds the apparatus body 1 in hand to time when the 
user approaches his/her eyes to the ocular windows 12 and 13. 
Therefore, the image at time of starting the observation never 
goes out of alignment with the direction of the user's head 
even if the user first operates the linkage changeover switch 
2 3 at the time of starting the observation. 

Once the linkage is started, it is decided at step 
#24 whether or not the linkage changeover switch 23 is turned 
off. If the switch 23 remains in the on-state, it is again 
decided at step #2 5 whether or not the user approaches his/her 
eyes to the ocular windows 12 and 13. If the user approaches 
his/her eyes to the ocular windows 12 and 13, the program 
returns to step #24. Meanwhile, if it is detected at step #25 
that the user does not approach his/her eyes thereto, the 
program goes to step #26 in which the interlocking operation 
ends. Meanwhile, when it is detected at step #24 that the 
linkage changeover switch 23 is turned off, the program also 
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goes to step #26 where the linkage stops. That is, when the 
linkage changeover switch '23 is turned off, the linkage 
immediately stops, and even if the linkage changeover switch 
2 3 is on, the linkage stops when the user's eyes are away from 
5 the image observation apparatus 1. As a result, useless 

changeover of the image is not carried out upon finishing the 
observation . 

Fig. 7 is a flow chart showing a third control 
method. First, at step #31, it is decided whether or not the 
10 user approaches his/her eyes to the ocular windows 12 and 13. 

If the user approaches his/her eyes to the ocular windows 12 
and 13, it is further decided at step #32 whether or not the 
linkage changeover switch 2 3 is turned on. Then, if it is 
detected that the switch 2 3 is off, the program returns to 
step #31. Meanwhile, only if the linkage changeover switch 
2 3 is turned on, the program goes to step #33 where the 
linkage is started. The operation performed in these 
processes is the same as the controlling operation shown in 

the flow chart of Fig. 6. 

On the other hand, if it is decided at step #31 that 
the user does not approach his/her eyes to the ocular windows 
12 and 13, the program goes to step #34 where the state of the 
linkage changeover switch 2 3 is detected. As a result, if it 
is decided that the linkage changeover switch 23 is off, i.e., 
if the user does not approach his/her eyes to the ocular 
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windows 12 and 13 while the linkage changeover switch 2 3 is 
not turned on yet, then the decision of step #31 is done once 
again. 

If it is detected at step #34 that the linkage 
changeover switch 2 3 is on, it is detected at step #3 5 whether 
or not the user approaches his/her eyes to the ocular windows 
12 and 13. If the user does not approach his/her eyes 
thereto, the program returns to step #3 4. Meanwhile, if the 
user approaches his/her eyes to the ocular windows 12 and 13, 
i.e., if the linkage changeover switch 23 is turned on before 
the user approaches his/her eyes thereto, the program stands 
by for a specified time at step #3 6 and then goes to the 
linkage-starting step of step #33. In this way, a time lag 
is set so that the linkage does not start immediately after 
15 the linkage changeover switch 23 is turned on. With the 

operation in which the time lag is set appropriately (1 to 2 
seconds) , even if the user at time of starting the observation 
first turns on the linkage changeover switch 23 before the 
user approaches his/her eyes to the ocular windows 12 and 13, 
the linkage does not start until the user is fully ready to 

observe the image. 

After the linkage is started at step #33, the same 
controlling procedures as taken in the steps #24 to #2 6 of the 
flow chart of Fig. 6 are carried out at steps #37 to #39. 
That is, after the interlocking operation starts, it is 
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decided at step #37 whether or not the linkage changeover 
switch 23 is turned off. If the switch remains on, it is 
detected at step #38 whether or not the user approaches 
his/her eyes to the ocular windows 12 and 13. If the user 
5 approaches his/her eyes thereto, the program returns to step 

#37. On the other hand, if the user does not approach his/her 
eyes to the ocular windows 12 and 13, the linkage stops at 
step #39. Also when it is detected at step #37 that the 
linkage changeover switch 23 is turned off, the program goes 
10 to step #3 9 where the linkage stops. 

That is, also in this operation, the linkage stops 
immediately when the linkage changeover switch 2 3 is turned 
off, and the linkage stops when the user's eyes are away from 
the image observation apparatus body even if the linkage 
15 changeover switch 2 3 is on. Consequently, useless changeovers 

of the image are not carried out at time of finishing the 
observation . 

Next, referring to Figs. 8 through 10, the descrip- 
tion is made below on the image observation apparatus 
2 0 according to the second embodiment. 

The image observation apparatus body and its rest 
block of the second embodiment, have appearances similar to 
those of the first embodiment, respectively. Fig. 8 is a 
block diagram showing a control system of this image observa- 
25 tion apparatus. An image observation apparatus body 1001 is 
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connected to an image forming apparatus 1002 having a camera 
1304 via a rest block 1003. The image observation apparatus 
body 1001 comprises an image display part 1101 for allowing 
the user to observe an image through the ocular windows 12, 

5 13, a focusing operation device 1102 which is operated with 

an manual focusing button 27 for adjusting the focal point of 
the photographing lens of the camera, a posture detector 1103 
for detecting the posture (position and direction) of the 
image observation apparatus body 1001 which changes as the 

10 user's head moves while the user approaches his/her eyes to 

the ocular windows 12 and 13, and focal-length operation 
device 1104 which is operated with the zoom-in button 24 and 
zoom-out button 25 for adjusting the focal length of the 
photographing lens. The posture detector 1103 is constituted 

15 by a position sensor for detecting a position, an angular 

velocity sensor for detecting an angular velocity, or the 
like. 

The rest block 1003 has an operation unit 12 01 for 
receiving signals from the focusing operation device 1102, the 

20 posture detector 1103 and the focal-length operation device 

1104 and for controlling the image display in the image 
display part 1101. To this operation unit 1201, are connected 
a rest detecting device 12 02 which is switched between an on 
and off state by a rest sensing switch 32, and an initial 

25 setting device 1203 which has an initial-setting registration 
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switch 43 and the initial-setting call-out switch 44. Also, 
the operation unit 1201 is connected to both signal transmitt- 
er 1204 and signal receiver 12 05, and the signal transmitter 

(\> 1204 and the -ffiftai- receiver 1205 are connected to a signal 

A 

5 receiver 13 01 of the image forming apparatus 1002 and the 

signal transmitter 1302 thereof, respectively. 
3 The initial setting device 12 03 also has a function 

3 of, in compliance with the then outputting signal from the 
Q posture detector 1103 of the image observation apparatus body 
a 10 1001, resetting the position of the original position that 

4 serves as a standard position for the control by the operation 
f ; un it 12 01 to move the image generated by the image forming 
f apparatus 1002 in response to the posture detected by the 
y _ posture detector 1103. 

15 An operation unit 1303 is connected to the signal 

receiver 1301 of the image forming apparatus 1002, while a 
camera 1304 is connected to the signal transmitter 1302. 
Between the operation unit 1303 and the camera 1304 are 
connected, in parallel, an image-taking direction controller 

20 1305, a focusing controller 1306 and a focal-length controller 

1307 . 

With this mechanism, the control for the image- 
taking direction, the focusing and the zooming of the camera 
13 04 is performed based on control signals output from the 
25 posture detector 1103, a focusing operation unit 1102 and a 
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focal-length operation device 1104 of the image observation 
apparatus body 1001, while the image taken in this way is 
displayed by the image display part 1101 of the image 
observation apparatus body 1001, allowing the user to observe 
5 the image through the ocular windows 12, 13. 

Although not shown in this block diagram, the image 
observation apparatus body 1001 also includes image-taking 
direction changing means for allowing the image-taking 
direction to be adjusted not only responsively to the position 
10 and direction of the image observation apparatus body 1001 

detected by the posture detector 1103, but also manually by 
using the image-direction changing button 26, and includes 
linkage changeover means for switching between linkage and 
non- linkage of the posture of the image observation apparatus 
15 body 1001 with the image direction thereof. 

Alternatively, a computer graphic device may be used 
as a part of the image forming apparatus 1002, instead of the 
camera 13 04. A block diagram is shown in Fig. 9 in case that 
the computer graphic device 1313 is used therein. 
20 According to the modification, the image forming 

apparatus 1002a is so arranged that a computer 1313 is 
connected between a JSal^receiver 1311 and a signal transmit- 
ter 1312, and an image storage device 1314 is connected to the 
computer 1313. Meanwhile, the image observation apparatus 
25 body 1001a comprises an image display part 1111, a posture 
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detector 1112 and a magnification setting means 1113, all of 
which are connected to the operation unit 1201 of the rest 
block 1003a. As shown in Fig. 9, the rest block 1003a has a 
construction which is fundamentally similar to the one of the 
5 rest block 1003 illustrated in Fig. 8. 

(X^ ©^b^w^^changing device for allowing the image 

moving direction to be changed manually, and a linkage change- 
over device for switching between linkage and non-linkage of 
the image with the posture of the image observation apparatus 
10 body 1001a, are not shown. As described above, the rest block 

1003a is substantially identical in construction to that shown 
in Fig. 8; therefore, the detailed explanation is omitted. 

According to the construction shown in Fig. 9, a 
signal representing detected position and direction of the 
15 image observation apparatus body 1001a and/or a signal 

representing the directivity of a manually operated image, or 
a signal representing the magnification for the image, are 
transmitted to the image forming apparatus 1002a so that the 
image is changed at any time, as required, in compliance with 
20 the signals while the resulting image is displayed on the 

image display part 1111 of the image observation apparatus 
body 1001a. 

Next, the method to control this image observation 
apparatus is described with reference to the flow chart of 
25 Fig. 10. 
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First, if a power switch is turned on at step #101, 
the program goes to step #102 where it is decided whether or 
not the image observation apparatus body 1001 is set on the 
rest block 1003. If it is set thereon, the program goes to 
5 step #103 where the operation unit 1201 of the rest block 1003 

resets the position of the image to the standard position of 
the image to be generated by the image forming apparatus 1002, 
on the basis of the parameters concerning the image-taking 
direction of the camera 13 04 and the photographing lens as 
10 well as the signal output from the posture detector 1103. 

Next, the program goes back to step #102 where the above 
process is repeated. 

On the other hand, if the image observation 
apparatus body 1001 is not set on the rest block 1002, the 
15 image display is started at step #104 without resetting the 

parameters. That is, if the image observation apparatus body 
1001 is once put on the rest block 1003, the observation is 
started with an image generated from predetermined, constant 
parameters; meanwhile, if the image observation apparatus body 
20 1001 is not put on the rest block 1003 (for example, if the 

observation is temporarily interrupted) , the observation is 
restarted with the last image with which the observation ends 
before the resumption of the new observation. 

When the image display starts, it is then decided 
25 at step #105 whether or not the rest sensing switch 32 is 
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turned on. If it is turned on, the image display is stopped 
once at step #106, and then the program returns to step #103 
where the parameters are reset and image display is resumed 
or restarted. That is, every time the rest sensing switch 3 2 
5 is switched on, it is possible to observe the image which is 

set with the initial settings at any time. By the way, the 
step #106 of "STOPPING OF IMAGE DISPLAY" may not be provided, 
depending on circumstances. 

If it is detected at step #105 that the rest sensing 

10 switch 3 2 is not turned on, it is detected at step #107 

whether the image display is finished or not, based on whether 
the transmission of the image from the camera 13 04 is stopped 
or continued. If the image display is not finished, the 
program returns to step #105. By the way, the end of the 

15 image display may be detected either by detecting that the 

user has stopped the observation of the image with the sensing 
window 16, or by operating a stop switch which is additionally 
provided thereon. 

If the termination of the image display is detected 

20 at step #107, the program goes to step #108 where the image 

display is ended. And the program further goes to step #109 
where it is detected whether or not the power supply switch 
41A is turned off. If the power supply switch 41 is not 
turned off, the program goes to step #110 for waiting for a 

25 specified time, and then the power is shut off at step #111. 



On the other hand, if the power supply switch 41 is 
turned off, the program moves from step #109 directly to step 
#111 where the power is cut off. 

According to the mechanism, the image changes in 
linkage with motion or movement of the user's head or in 
linkage with operation of the functional buttons 24 to 27. 
Meanwhile, because various conditions on the side of the image 
forming apparatus are set to the initial conditions when the 
user comes to an end of the image observation and rests the 
image observation apparatus body on the rest block, an image 
gained which the user next observes with the image observation 
apparatus body in hand is generated based upon the constant 
conditions. As a result, disturbances for the user to 
possibly encounter can be prevented effectively. 

Next, referring to Figs. 11 through 13, the descrip- 
tion is made below on the image observation apparatus 
according to the third embodiment. 

The image observation apparatus body and its rest 
block of the third embodiment, have appearances similar to 
those of the first embodiment, respectively. Fig. 11 is a 
block diagram showing a control system of this image observa- 
tion apparatus. The image observation apparatus body 2001 and 
the image forming apparatus 2 002 having a camera 2 2 04 are 
equipped with signal transmitters 2101 and 2201 and signal 
receivers 2102 and 2202, respectively, for transmitting and 
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receiving signals therebetween. An operation unit 2103 is 
connected to the signal transmitter 2101 of the image 
observation apparatus body 2001, and an operation part 2104 
and a posture detector 2105 are connected to the operation 
5 unit 2103. The operation part 2104 corresponds to various 

switches 24 to 28 for operating the camera 2204, and the 
posture detector 2105 is constituted by a position sensor, an 
angular velocity sensor or the like for detecting the posture 
(position and direction) of the image observation apparatus 
10 body 2 001 that changes as the user's head moves while the 

user's eyes are approached to the ocular windows 12 and 13. 
Also, an image display part 2106 that allows the user to 
observe the image through the ocular windows 12, 13 is 
connected to the signal receiver 2102 of the image observation 
15 apparatus body 2 001. 

A control unit 2203 and the camera 2204 are 
connected between the signal receiver 2202 and the signal 
transmitter 2201 of the image forming apparatus 2002, from the 
side of the signal receiver 2202 to the side of the signal 
20 transmitter 2201. 

With the mechanism, a signal, being processed in the 
operation unit 2103 of the image observation apparatus body 
2001, of the position and direction of the image observation 
apparatus body 2 001, and an operational signal, are transmit- 
25 ted from the signal transmitter 2101 of the image observation 
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apparatus body 2 001 to the control unit 2203 via the signal 
receiver 2202 of the image forming apparatus 2002, so that the 
camera 2204 is controlled by the controller 2203. On the 
other hand, the image that is being taken by the camera 2204 
5 is transmitted from the signal transmitter 2201 of the image 

forming apparatus 2002 via the signal receiver 2102 of the 
image observation apparatus body 2 001 to the image display 
part 2106. The image displayed on the image display part 2106 
is observed by the user through the ocular windows 12, 13. 
10 Alternatively, a computer graphic device may be used 

as a part of the image forming apparatus, instead of the 
camera 2204. A block diagram is shown in Fig. 12 in case that 
the computer graphic device 2 213 is used therein. 

The image forming apparatus 2 002a comprises a signal 
15 transmitter 2211, a signal receiver 2212 and a computer 2213. 

The image observation apparatus body 2001 has the same 
construction or mechanism as that illustrated in Fig. 11; 
therefore, the detailed description is omitted. nil tiie 

construction shown in Fig. 12, a detected signal concerning 
the position and direction of the image observation apparatus 
body 2001, and an operational signal, are transmitted to the 
image forming apparatus 2 002a so that the image is changed by 
the computer 2 213 at any time, as required, in compliance with 
those signals while the image is displayed on the image 
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display part 2106 of the image observation apparatus body 
2001. 

Next, the method to control this image observation 
apparatus is described with reference to the flow chart of 
5 Fig. 13. 

First, if the image observation is started at step 
#201, the program goes to step #202 where it is decided 
whether or not the linkage changeover switch 23 of the image 
observation apparatus body 2 001 is turned on. If the linkage 

10 changeover switch 23 is detected to be turned on at the step, 

the program goes to step #203 where the image-taking direction 
of the camera starts to be controlled so that the image-taking 
direction of the camera changes in linkage with a change in 
the posture of the image observation apparatus body 2 001. 

15 Next, at step #204, it is decided whether or not the 

user operates the operation part 2104 (operation switches 24 
to 28) . If it is decided that the user does not operate the 
operation part 2104, it is decided at step #205 and #206 
whether or not the user's eyes get close to the sensing window 

20 16 (i.e. whether or not the user observes the image through 

the ocular windows 12 and 13), and it is decided whether or 
not the image observation ends. 

Next, it is decided whether or not the linkage 
switch is turned off at step #206. And, if the observation 

25 does not end, and if the linkage switch is not turned off, the 



program returns to step #2 04 and repeat the above program. 

On the other hand , if it is decided that image 
observation is over, the program jumps to step #209 where the 
controlling operation is ended. 

If the image observation is not ended yet, and if 
the linkage switch is turned off, the linking operation is 
stopped at step #207. Next, it is decided again at step #208 
whether or not the image observation is ended. If the image 
observation is ended, the controlling operation of this flow 
chart is ended at step #209, while if the image observation 
is not ended, the program returns to step #2 02 and the 
controlling operation continues. 

If it is detected at step #202 that the linkage 
switch 2 3 is not turned on yet after the image observation is 
detected to start at step #201, the program stands by for a 
specified time at step #210 and then jumps to step #208 where 
it is decided whether or not the image observation is over. 
If the image observation is not over, the program returns to 
step #202. That is, the operations of steps #202, #210 and 
#208 are repeated as far as the linkage switch 23 is not 
turned on at time of the image observation, during which the 
program waits for the linkage changeover switch 2 3 to be 
switched on. 

Meanwhile, when it is detected at step #204 that the 
operation part 2104 of the image observation apparatus body 
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2001 is operated after the linking operation is started at 
step #203, the linkage is stopped at step #211 so that the 
image does not change. Next, after the program stands by for 
a specified time at step #212, it is decided again at step 
5 #213 whether or not the operation part 2104 is operated. If 

it is decided that the operation part is operated, the program 
returns to step #212 again where the program stands by for a 
specified time and then executes step #213. On the other 
hand, if the operation part 2104 is not operated, the program 
10 returns to step #203 where the linking operation is resumed. 

As apparent from the above explanation, according 
to the above mechanism, the image is changed in linkage with 
a change in posture of the image observation apparatus body 
2001; meanwhile, the linking operation is stopped at time of 
15 operating the operation part 2104. Therefore, even if the 

image observation apparatus body 2001 moves along with motion 
or movement of the user's hands during the operation, the 
image itself does not change. As a result, any unintentional 
image control which may be caused by any slight movement of 
2 0 the image observation apparatus body 2001 held by the user 

during the operation of the operation part 2104, is surely 
prevented; thus, preventing the image from blurring or moving 
or swinging carelessly during observation of the image. 

Although the present invention has been fully 
2 5 described in connection with the preferred embodiments thereof 
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with reference to the accompanying drawings, it is to be noted 
that various changes and modifications are apparent to those 
skilled in the art. Such changes and modifications are to be 
understood as included within the scope of the present 
invention as defined by the appended claims unless they depart 
therefrom. 



4> 



